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Due to the non-polynomial nature of the moving least square or reproducing 
kernel meshfree shape function, high order Gauss quadrature rule is often required to 
construct the meshfree stiffness matrix. The stabilized conforming nodal integration 
(SCNI) meshfree method is based upon the linear exactness condition. Both stability 
and efficiency are simultaneously achieved in this method. Consequently SCNI has 
been widely used for Galerkin meshfree formulation. However, numerical 
experiments show that SCNI may fail to meet the linear exactness in case that the 
influence zones of the interior nodes cover the essential boundary. In this paper the 
cause of this failure of linear exactness is analyzed in detail. Starting from the 
variational formulation and linear exactness condition, a missed term leading to the 
failure of linear exactness for SCNI is recovered and subsequently an improved 
stabilized conforming nodal integration (ISCNI) meshfree formulation is proposed. It 
is shown that the proposed ISCNI is very robust and can always pass the linear 
exactness test regardless of the choice of nodal influence zones, Moreover the 
proposed ISCNI generally yields better solution accuracy than SCNI. 
Another contribution in this thesis is the development of ISCNI meshfree method 
for consolidation analysis of saturated porous media. In this method, nodal strain 
smoothing is consistently introduced into the meshfree approximation of strain and 
pore pressure gradient variables associated with the saturated porous media. 
Meanwhile, in order to achieve a consistent numerical implementation, a smoothing 
approximation of the meshfree shape function within a nodal representative domain is 
also proposed in the stiffness construction. The resulting discrete system of equations 
is all expressed in smoothed nodal measures within the ISCNI framework, which are 
very efficient for numerical evaluation. Subsequently the space-time fully discrete 
equations are further established by the generalized trapezoidal rule for time 















is systematically illustrated by several benchmark problems. 
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